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(57) ABSTRACT 

Cosmetic or pharmaceutical compositions comprising com 
pounds of formula (I) and the corresponding salts thereof: 

(I) 
OH 

wherein: 

R is a radical chosen from COOR, CONR'R", 
CHOR, COR', CHR', SOOR", PORR" and 

—NHR', wherein R' and R", which may be identical or dif 
ferent, are defined herein; 
R is chosen from Saturated and unsaturated, linear, branched 
and cyclic hydrocarbon radicals comprising from 1 to 18 
carbon atoms which are optionally substituted by from 1 to 5 
identical or different entities chosen from —OR", 
OCOR", SCOR", NR"R", NHCOR", halogen, 
CN, COOR" and COR", wherein R" and R", which 

may be identical or different, are defined herein; 
as well as the use of these compounds, for example, to pro 
mote skin descquamation, to stimulate epidermal renewal and/ 
or to combat the signs of skin ageing. 

6 Claims, No Drawings 
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COMPOSITIONS COMPRISINGUASMONIC 
ACD DERVATIVES AND USE OF THESE 

DERVATIVES 

This is a division of application Ser. No. 10/356,551, filed 
Feb. 3, 2003, which claims the benefit of French Patent Appli 
cation No. 02 01279, filed Feb. 4, 2002, and U.S. Provisional 
Application No. 60/357,620, filed Feb. 20, 2002, all of which 
are incorporated herein by reference. 

This disclosure relates to cosmetic orpharmaceutical com 
positions comprising at least one jasmonic acid derivative. 
This disclosure also relates to the use of a composition com 
prising at least one jasmonic acid derivative, for example, to 
promote descquamation of the skin, to stimulate epidermal 
renewal and/or to combat ageing of the skin. This disclosure 
also relates to compositions, such as cosmetic or pharmaceu 
tical compositions, which may be employed to promote 
descuamation of the skin and/or to stimulate epidermal 
renewal and therefore to combat intrinsic and/or extrinsic 
cutaneous ageing. 

Desquamation is a natural phenomenon associated with the 
fact that the epidermis, which constitutes the upper layer of 
the skin, is continually being regenerated. The epidermis is 
composed of several layers of cells, the deepest of which is 
the basal layer, which is composed of undifferentiated cells. 
Over time, these cells differentiate and migrate towards the 
Surface of the epidermis, making up the various layers 
thereof, until at the surface of the epidermis they form the 
corneocytes, which are dead cells that may be removed by 
descuamation. This loss at the Surface is compensated by the 
migration of cells from the basal layer towards the surface of 
the epidermis. Thus, this phenomenon results in the perpetual 
renewal of the skin. Forced removal of the horny layer can 
accelerate the renewal and can make it possible to combat 
ageing. 

While the cells migrate towards the surface of the epider 
mis, they continue their differentiation, until they reach the 
final stage, known as the corneocyte. These are in fact dead 
cells which make up the final layer of the epidermis, i.e., the 
outermost layer, also known as the stratum corneum. 

Cutaneous ageing resulting from intrinsic or extrinsic fac 
tors can be manifested in the appearance of wrinkles and fine 
lines, in yellowing of the skin (which develops a parchment 
like aspect accompanied by the appearance of pigmentary 
blemishes), in the disorganization of the elastin and collagen 
fibres (leading to a loss of elasticity, flexibility and firmness), 
or by the appearance of telangiectases. 
Some of these signs of ageing are more particularly asso 

ciated with intrinsic or physiological ageing, i.e. “normal” 
ageing, related to age, or chronobiological ageing. Others are 
more specific to extrinsic ageing, i.e. ageing brought about in 
general by the environment; for example, photo-ageing due to 
exposure to the Sun, light, or any other radiation. 

This disclosure concerns intrinsic or physiological ageing, 
as well as extrinsic ageing. 
The changes in the skin owing to intrinsic ageing may be 

the consequence of a genetically programmed senescence 
involving endogenous factors. This intrinsic ageing may 
result, for example, in a slowdown in the renewal of the cells 
of the skin, which may be reflected by the appearance of 
detrimental clinical changes or histopathological changes. 
The clinical changes may include, for example, a reduction in 
the Subcutaneous adipose tissue and the appearance of Small 
wrinkles or fine lines. The histopathological changes may 
include, for example, an increase in the number and thickness 
of elastic fibres, a loss of vertical fibres from the membrane of 
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2 
the elastic tissue, and the presence of large irregular fibro 
blasts in the cells of this elastic tissue. 

Extrinsic ageing may also lead to both detrimental clinical 
and histopathological changes. The clinical changes may 
include, for example, large wrinkles and the formation of a 
flaccid and weathered skin. The histopathological changes 
may include, for example, an excessive accumulation of elas 
tic material in the upper dermis and degeneration of the col 
lagen fibres. 

Various agents intended to combat cutaneous ageing are 
known in the prior art. 

U.S. Pat. No. 4,603,146 discloses the use of retinoic acid 
and its derivatives in cosmetic compositions, for the purpose 
of combating cutaneous ageing. 

Moreover, many patents and publications (such as docu 
ment EP-A-413 528) as well as many commercial cosmetic 
compositions teach the use of C-hydroxy acids, such as lactic 
acid, glycolic acid or citric acid, for treating cutaneous age 
ing. 

In addition, B-hydroxy acids, such as salicylic acid and its 
derivatives, are known for their descquamating properties (see 
document WO-A 93/10756 and U.S. Pat. No. 4,767,750). 

All these compounds have an action against ageing of the 
skin by promoting descuamation—i.e., the removal of the 
dead cells located at the surface of the horny layer of the 
epidermis. This descquamating property may also be referred 
to as a keratolytic property. 

However, the compounds of the prior art can also have side 
effects, for example, stinging, stabbing pains, sensations of 
heat, and the appearance of red blotches which can be 
unpleasant for the user. 

Thus, there is a need for anti-ageing agents that can mini 
mize or avoid at least one of the disadvantages of the prior art. 
The inventors have surprisingly found that it is possible to 

promote desquamation of the skin and/or stimulate epidermal 
renewal, while possibly minimizing or avoiding at least one 
of the disadvantages, for example, stinging, stabbing pains, 
sensations of heat and red blotches which may be unpleasant 
for the user. 

Accordingly, disclosed herein, is a cosmetic orpharmaceu 
tical composition comprising, in a physiologically acceptable 
medium, at least one entity chosen from compounds of for 
mula (I), as defined below, and the corresponding salts 
thereof. As is evident from the structure of formula (I) set 
forth below, each compound of formula (I) contains at least 
three assymetrical carbons, which can also be referred to as 
chiral centers, and thus each compound of formula (I) can 
represent at least eight Stereoisomers. As defined herein, the 
at least one entity can be chosen from any combination of the 
Stereoisomers of formula (I), i.e., one Stereoisomer, all stere 
oisomers, and more than one stereoisomer but less than all 
Stereoisomers. 

Also disclosed herein is the use of the at least one entity to 
prepare a pharmaceutical composition for caring for the skin, 
for example, to promote descquamation of the skin, to stimu 
late epidermal renewal, to combat the signs of skin ageing, to 
enhance the complexion and/or to Smoothen the skin of the 
face. 

Further disclosed herein is the cosmetic use of the at least 
one entity or a cosmetic composition comprising it, wherein 
the at least one entity or cosmetic composition may be used 
for caring for the skin, for example, to promote descquamation 
of the skin, to stimulate epidermal renewal, to combat the 
signs of skin ageing, to enhance the complexion and/or to 
smoothen the skin of the face. 

Even further disclosed herein is a method of cosmetic 
treatment to promote descquamation of the skin, to stimulate 
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epidermal renewal, to combat the signs of skin ageing, to 
enhance the complexion and/or to Smoothen the skin of the 
face, comprising applying to skin a cosmetic composition as 
defined below. 

It has been observed that the at least one entity disclosed 
herein may present good solubility in water, which may facili 
tate the utilization. 

The at least one entity as disclosed herein and described 
above is chosen from compounds of the following formula (I) 
and the corresponding salts thereof: 

(I) 
OH 

R2 

R 

wherein: 
-R is a radical chosen from COOR, CONR'R", 

-CHOR, COR', -CHR', SOOR, PORR" and 
—NHR', wherein R' and R", which may be identical or dif 
ferent, are chosen from a hydrogen atom and Saturated and 
unsaturated, linear, branched and cyclic hydrocarbon radicals 
comprising from 1 to 18 carbonatoms, which may be option 
ally substituted by from 1 to 5 identical or different entities 
chosen from OR", OCOR" - SR", SCOR", 
NR"R", NHCOR", halogen, CN, COOR" and 
—COR", wherein R" and R", which may be identical or 
different, are chosen from a hydrogenatom, aryl radicals and 
saturated and unsaturated, linear and branched hydrocarbon 
radicals comprising from 1 to 4 carbon atoms; 
—R is chosen from saturated and unsaturated, linear, 

branched and cyclic hydrocarbon radicals, comprising from 1 
to 18 carbon atoms which may be optionally substituted by 
from 1 to 5 identical or different entities chosen from —OR", 
OCOR", SR", SCOR", NR"R", NHCOR", halo 

gen, —CN, COOR" and COR", wherein R" and R", 
which may be identical or different, are chosen from a hydro 
gen atom, aryl radicals and Saturated and unsaturated, linear 
and branched hydrocarbon radicals comprising from 1 to 4 
carbon atoms. 

In one embodiment, the radical R is chosen from 
COOR, CONR'R" and CHOR', wherein R' and R", 

which may be identical or different, are chosen from a hydro 
gen atom and Saturated and unsaturated, linear, branched and 
cyclic hydrocarbon radicals comprising from 1 to 18 carbon 
atoms, for example, from 1 to 12 carbon atoms, and further, 
for example, from 1 to 8 carbon atoms. 

In another embodiment, the radical R is chosen from the 
radicals -COOH, -CHOH, -COOCH, -COOCHs. 
—COOCH CONHCH, and –CONHCHs. 

In one embodiment, the radical R is chosen from Saturated 
and unsaturated, linear, branched, and cyclic hydrocarbon 
radicals comprising from 1 to 18 carbon atoms, for example, 
from 1 to 12 carbon atoms, and further for example, from 1 to 
8 carbon atoms. 

In another embodiment, the radical R2 is chosen from Satu 
rated and linear hydrocarbon radicals comprising from 2 to 6 
carbon atoms and linear hydrocarbon radicals comprising a 
single double unsaturation and comprising from 2 to 6 carbon 
atoms, and, for example, a radical —CH2—CH=CH-CHs 
and, further for example, a radical —(CH) CHs. 

In one embodiment, the salts of the compounds of formula 
(I) which may be used in accordance with this disclosure are 
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4 
chosen, for example, from the alkali metal and alkaline earth 
metal salts, the Zinc, magnesium and strontium salts, salts 
with an organic amine, and the quaternary ammonium salts. 

In another embodiment, the salts of the compounds of 
formula (I) according to this disclosure are chosen, for 
example, from the salts of an acid chosen from organic and 
inorganic acids, such as hydrochlorides, hydrobromides, and 
citrates. 

In one embodiment, the at least one entity which may be 
used in the context of this disclosure may be chosen from: 
3-hydroxy-2-(2Z)-2-pentenylcyclopentaneacetic acid, 
methyl 3-hydroxy-2-(2Z)-2-pentenylcyclopentaneacetate, 
2-(2Z)-2-pentenyl-3-hydroxycyclopentaneethanol, 
3-hydroxy-2-pentylcyclopentaneacetic acid, 
methyl 3-hydroxy-2-pentylcyclopentaneacetate, and 
2-pentyl-3-hydroxycyclopentaneethanol. 
The amount of the at least one entity chosen from com 

pounds of formula (I) and the corresponding salts thereof, 
which may be used in accordance with this disclosure, 
depends on the desired effect and should be an amount effec 
tive for promoting desquamation of the skin and/or stimulat 
ing epidermal renewal and therefore combating intrinsic and/ 
or extrinsic skin ageing. 

In one embodiment, the amount of the at least one entity 
chosen from compounds of formula (I) and the corresponding 
salts thereof, which may be used in accordance with this 
disclosure, may range, for example, from 0.01 to 20%, fur 
ther, for example, from 0.5 to 10%, and even further, for 
example, from 1 to 5% by weight, relative to the total weight 
of the composition. 
The composition comprising the at least one entity chosen 

from compounds of formula (I) and the corresponding salts 
thereof may further comprise a physiologically acceptable 
medium, i.e., a medium which is compatible with a keratin 
material Such as skin, Scalp, nails, mucosae, eyes and hair or 
any other cutaneous region of a body. This composition may 
be a cosmetic or pharmaceutical composition and may there 
fore comprise a cosmetically or pharmaceutically acceptable 
medium. 
The physiologically acceptable medium may comprise 

water and at least one organic solvent chosen, for example, 
from C-Cs alcohols, for example, ethanol, isopropanol, tert 
butanol and n-butanol; polyols such as glycerol; glycols such 
as butylene glycol, isoprene glycol, propylene glycol, and 
polyethylene glycols such as PEG-8; and polyol ethers. 
The composition may also comprise at least one fatty 

phase, which may comprise at least one of oils, gums and 
waxes, which are commonly used in the field of application in 
question. These oils, gums, and waxes may be chosen, for 
example, from mineral oils (liquid petrolatum), vegetable oils 
(liquid fraction of karite butter, sunflower oil), animal oils 
(perhydrosqualene), synthetic oils (purcellin oil), silicone 
oils and waxes (cyclomethicone) and fluorinated oils (per 
fluoropolyethers), beeswax, carnauba wax and paraffin wax. 
Fatty alcohols and fatty acids (stearic acid) may be added to 
these oils. 
When the composition is an emulsion, the proportion of the 

at least one fatty phase may range, for example, from 5% to 
80% by weight and further, for example, from 5% to 50% by 
weight with respect to the total weight of the composition. 
The oils, waxes, emulsifiers and coemulsifiers used in the 
composition in the form of an emulsion may be chosen from 
those conventionally used in the cosmetics field. The emul 
sifier and the coemulsifier may be present in the composition 
in a proportion ranging, for example, from 0.3% to 30% by 
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weight and further, for example, from 0.5 to 20% by weight 
with respect to the total weight of the composition. In addi 
tion, the emulsion may comprise at least one lipid vesicle. 
When the composition is a solution or oily gel, the at least 

one fatty phase may represent, for example, more than 90% 
by weight of the total weight of the composition. 

The composition may also comprise at least one adjuvant 
commonly used in the field under consideration, chosen, for 
example, from Surfactants, emulsifiers, hydrophilic and lipo 
philic gelling agents, hydrophilic and lipophilic additives, 
preservatives, antioxidants, solvents, fragrances, fillers, 
screening agents, odour absorbers and colourants. The 
amount of the at least one adjuvant may be that convention 
ally used in the cosmetics field and may range, for example, 
from 0.01% to 10% by weight of the total weight of the 
composition. These adjuvants, depending on their nature, 
may be introduced into the fatty phase, into the aqueous phase 
and/or into the lipid spherules. 
The Surfactants, which can be used, include, for example, 

glycerol stearate, polysorbate 60 and the PEG-6/PEG-32/ 
Glycol Stearate mixture sold under the name of TefoseR) 63 
by Gattefosse. 

The hydrophilic gelling agents, which can be used, include, 
for example, carboxyvinyl polymers (carbomer), acrylic 
copolymers. Such as acrylate/alkyl acrylate copolymers, 
polyacrylamides, polysaccharides, such as hydroxypropyl 
cellulose, natural gums and clays. The lipophilic gelling 
agents include, for example, modified clays, such as ben 
tones, metal salts offatty acids, such as aluminium Stearates, 
and hydrophobic silica, ethylcellulose and polyethylene. 
The hydrophilic active agents include, for example, pro 

teins and protein hydrolysates, amino acids, polyols, urea, 
allantoin, Sugars and Sugar derivatives, water-soluble vita 
mins, plant extracts and hydroxy acids. 
The lipophilic active agents, including, for example, ret 

inol (vitamin A) and its derivatives, tocopherol (vitamin E) 
and its derivatives, essential fatty acids, ceramides, essential 
oils, and salicylic acid and its derivatives may be used. 
As disclosed herein, the composition may comprise at least 

one entity as defined above and at least one other active agent, 
chosen, for example, from: 

agents which may improve hair re-growth and/or act to 
slow down hair loss, for example, nicotinic esters, for 
example, tocopherol nicotinate; benzyl nicotinate and C-C, 
alkyl nicotinates, such as methyl and hexyl nicotinates, pyri 
midine derivatives, such as 2,4-diamino-6-piperidinopyrimi 
dine 3-oxide or “Minoxidil’; and agents which can promote 
hair re-growth, Such as those disclosed by European patent 
application No. 0 648 488; 

agents which can vary cutaneous pigmentation and/or pro 
liferation and/or differentiation, such as retinoic acid and its 
isomers, retinol and its esters, vitamin D and its derivatives, 
oestrogens, such as oestradiol, kojic acid, and hydroquinone; 

antibacterials, such as clindamycin phosphate, erythromy 
cin and antibiotics from the tetracycline class; 

agents for combating parasites, for example, metronida 
Zole, crotamiton and pyrethroids; 

antifungals, for example, compounds belonging to the imi 
dazole class, such as econazole, ketoconazole and micona 
Zole and their salts, polyene compounds, such as amphoteri 
cin B, compounds of the allylamine family, Such as 
terbinafine, and alternatively octopiroX; 

antiviral agents, such as acyclovir, 
steroidal anti-inflammatory agents. Such as hydrocorti 

Sone, betamethasone Valerate and clobetasol propionate, and 
non-steroidal anti-inflammatory agents, such as, ibuprofen 
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6 
and its salts, diclofenac and its salts, acetylsalicylic acid, 
acetaminophen and glycyrrhizic acid; 

anaesthetic agents. Such as lidocaine hydrochloride and its 
derivatives; 

antipruritic agents, such as thenaldine, trimeprazine and 
cyproheptadine; 

keratolytic agents, such as C- and B-hydroxycarboxylic 
acids and B-ketocarboxylic acids, their salts, amides and 
esters and, for example, hydroxy acids. Such as glycolic acid, 
lactic acid, salicylic acid, citric acid and generally fruit acids, 
and 5-(n-octanoyl)salicylic acid; 

free-radical scavengers, such as Otocopherol and its esters, 
Superoxide dismutases, certain metal chelating agents and 
ascorbic acid and its esters; 

antiseborrhoeics. Such as progesterone; 
antidandruff agents, such as octopiroX and Zinc pyrithione; 
antiacne agents, such as retinoic acid and benzoyl peroX 

ide; and 
extracts of plant, marine and bacterial origin. 
The composition may be provided in any envisageable 

pharmaceutical form. 
In one embodiment, the composition may be in a form 

chosen from aqueous, alcoholic, aqueous-alcoholic and oily 
Solutions; dispersions of the lotion and serum type; water-in 
oil, oil-in-water and multiple emulsions; Suspensions; micro 
capsules and microparticles; Vesicular dispersions of ionic 
and non-ionic type; aqueous, oily and serum-form lotions; 
capsules, granules, syrups, tablets; foams, Solid preparations; 
and aerosol compositions further comprising at least one 
pressurized propellant. 

In another embodiment, the composition as disclosed 
herein may be provided in a form of a haircare composition 
chosen from, for example, a shampoo, a hairsetting lotion, a 
treatment lotion, a styling cream and a styling gel, a dyeing 
composition, for example, an oxidation dyeing composition, 
hair restructuring lotions, a perming composition (for 
example, a composition for the first step of a permanent 
waving treatment), a lotion and a gel for combating hair loss 
and an antiparasitic shampoo. 

In yet another embodiment, the composition may also be 
provided in a form of a composition chosen from cleansing, 
protective, treatment and care compositions for face, hands, 
feet, major anatomical folds and body, for example, day 
creams, night creams, makeup remover creams, Sunscreen 
compositions, protective and care body milks, after-Sun 
milks, skincare lotions, gels and mousses, such as cleansing 
lotions, artificial tanning compositions; facial and body 
makeup compositions such as foundations; bath composi 
tions; deodorizing compositions comprising, for example, at 
least one bactericide; after-shave compositions; hair remover 
compositions; compositions to counter insect bites; pain 
relief compositions; and compositions for treating certain 
diseases of the skin, such as eczema, rosacea, psoriasis, 
lichens and severe pruritus. 
The composition as disclosed herein may be applied as a 

cosmetic orpharmaceutical composition intended for the care 
of the skin of a face, body or scalp. Such as to promote skin 
descuamation, Stimulate epidermal renewal, combat the signs 
of skin ageing, enhance the complexion and/or smoothen the 
skin of the face. 
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Embodiments described herein are illustrated in more 
detail in the following non-limiting examples. 

EXAMPLE1 

Synthesis of (+/-) (1R,2R)-3-hydroxy-2-(2Z)-2- 
pentenylcyclopentaneacetic acid of formula 

OH 

(Y-1 

COOH 

Operation 1: Synthesis of (+/-)-jasmonic acid or 
(+/-)(1R,2R)-3-oxo-2-(2Z)-2-pentenylcyclopenta 

neacetic acid 

COOMe 

COOH 

In a 250 ml three-necked flask equipped with a condenser, 
a thermometer and a magnetic stirrer, 15 g (66.9 mmol) of 
methyl (+/-)-jasmonate were dissolved in 150 ml of acetone. 
10 ml of aqueous sodium hydroxide solution (5.35 g, 133.7 
mmol) were added slowly. The mixture was stirred at room 
temperature for 5 hours. The acetone was then evaporated 
under vacuum and the residual aqueous phase was Subse 
quently washed with ethyl acetate (2x30 ml). The aqueous 
phase was acidified to pH-2 using hydrochloric acid and was 
then extracted with dichloromethane (3x30 ml). 

The organic phase was dried over Sodium Sulphate, filtered 
on filter paper and then concentrated. The light brown oil 
obtained was dried under vacuum. 

This gave 13.6 g of (+/-)-jasmonic acid, i.e. a yield of 97%. 
The "H NMR spectrum and the mass spectrum (negative 

ionization) are in accordance with the expected structure. 

Operation 2: synthesis of (+/-) (1R,2R)-3-hydroxy-2- 
(2Z)-2-pentenylcyclopentaneacetic acid 

COOH 
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8 
-continued 

OH 

COOH 

In a 50 ml three-necked flask equipped with a condenser, a 
thermometer and a magnetic stirrer, 1 g (4.8 mmol) of (+/-)- 
jasmonic acid was dissolved in 15 ml of absolute ethanol. 430 
mg (11.4 mmol) of sodium borohydride, NaBH, were added. 
The mixture was stirred at 50° C. for 4 hours. When the 
reaction was finished, 5 ml of water were added slowly. The 
precipitate formed was filtered off. The filtrate was acidified 
to pH-5 with hydrochloric acid and then extracted with ethyl 
acetate (3x30 ml). The organic phase was dried over sodium 
sulphate, filtered on filter paper, and then concentrated. The 
colourless oil obtained was purified by chromatography on 
silica gel (eluent: dichloro-methane/methanol). The colour 
less oil obtained was dried under vacuum. 

This gave 400 mg of the target compound, i.e. a yield of 
40%. 
The H NMR spectrum is in accordance with the expected 

Structure. 

EXAMPLE 2 

Synthesis of (+/-) (1R,2R)-2-(2Z)-2-pentenyl-3- 
hydroxycyclopentaneethanol of formula 

OH 

CH2OH 

Reaction Scheme 

COOMe 
OH 

CHOH 

In a 50 ml three-necked flask equipped with a condenser, a 
thermometer and a magnetic stirrer, 1 g (4.5 mmol) of methyl 
(+/-)-jasmonate was dissolved in 15 ml of tetrahydrofuran. 
430 mg (11.3 mmol) of lithium aluminium hydride, LiAlH, 
were added. The mixture was stirred at 50° C. for 4 hours. 
When the reaction was finished, 5 ml of water were added 
slowly. The precipitate formed was filtered off and the filtrate 
was acidified to pH-5 with hydrochloric acid and then 
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extracted with ethyl acetate (3x30ml). The organic phase was 
dried over sodium sulphate, filtered on filter paper, and then 
concentrated. The colourless oil obtained was purified by 
chromatography on silica gel (eluent: dichloromethane/ 
methanol). The colourless oil obtained was dried under 5 
WaCUU. 

This gave 550 mg of the target compound, i.e. a yield of 
62%. 

The "H NMR spectrum is in accordance with the expected 10 
Structure. 

EXAMPLE 3 

15 
Synthesis of (+/-) (1R,2R)-3-hydroxy-2-pentylcyclo 

pentaneacetic acid of formula 

2O 
OH 

wY 1 

25 

COOH 

Operation 1: Synthesis of (+/-)-dihydrojasmonic acid 30 
or (+/-) (1R,2R)-3-oxo-2-pentylcyclopentaneacetic 

acid of formula 

35 
O 

&Y 1 Ho 

40 

COOMe 
O 

s'YN 1 
45 

COOH 

50 In a 250 ml three-necked flask equipped with a condenser, 
a thermometer and a magnetic stirrer, 5 g (23.6 mmol) of 
methyl (+/-)-dihydrojasmonate were dissolved in 50 ml of 
acetone. 10 ml of aqueous sodium hydroxide solution (1.76 g. 
44 mmol) were added slowly. The mixture was stirred at room 
temperature for 5 hours. The acetone was then distilled off 55 
under vacuum, and the residual aqueous phase was then 
washed with ethyl acetate (2x20 ml). The aqueous phase was 
acidified to pH-2 with hydrochloric acid. This phase was then 
extracted with dichloromethane (2x30 ml). The organic 
phase was dried over Sodium Sulphate, filtered on filter paper, 
and then concentrated. The oil obtained was purified by chro 
matography on silica gel (eluent: dichloromethane/metha 
nol). The oil obtained was dried under vacuum. 

This gave 1.7g of the target compound, i.e. a yield of 36%. ,s 
The H NMR spectrum is in accordance with the expected 

Structure. 

10 
Operation 2: synthesis of (+/-) (1R,2R)-3-hydroxy-2- 

pentylcyclopentaneacetic acid 

sy 1 NaBH4 

COOH 
OH 

&Y 1 

COOH 

This compound was prepared in a way similar to that 
described in operation 2 of Example 1, by reacting dihydro 
jasmonic acid with sodium borohydride, NaBH in ethanol at 
50° C. for 4 hours. 
The target compound was obtained with a yield of 45%. 
The "H NMR spectrum is in accordance with the expected 

Structure. 

EXAMPLE 4 

Synthesis of (+/-) (1R,2R)-2-pentyl-3-hydroxycyclo 
pentaneethanol of formula 

OH 

CHOH 

Reaction Scheme 

COOMe 

sy 1 

CHOH 

This compound was prepared in a way similar to that 
described in Example 2, by reacting methyl dihydrojas 
monate in tetrahydrofuran with lithium aluminium hydride at 
50° C. for 4 hours. 
The target compound was obtained with a yield of 68%. 
The "H NMR spectrum is in accordance with the expected 

Structure. 
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EXAMPLE 5 

Activity Tests 

The keratolytic power of a number of compounds of this 
disclosure was studied. This test comprises counting corneo 
cytes released following incubation of patches of isolated 
stratum corneum in the presence of the test compounds. 

Stratum corneum isolated by trypsin/heat from Surgical 
plasties was used. A number of different stratum corneum 
samples were used. Discs of 4 mm in diameter were punched 
out and placed at the bottom of a 96-well plate. 
Test 1 
A 1% by weight solution of the compound of Example 3 

was prepared in a PBS buffer supplemented with 0.1% of 
Triton X 100. The pH of the solution was adjusted to 7.4. 

50 microliters of test solution or of control solution (PBS 
buffer supplemented with 0.1% of Triton X100) were added 
to each well. Incubation was carried out at 37°C. with stirring 
for 24 hours. 

10 microliters of solution were then withdrawn and were 
placed in a Malassez cell. The liberated corneocytes were 
counted under the microscope. 
The results obtained are as follows, expressed as the num 

ber of liberated corneocytes per microliter, averaged over 
three tests. Corneocyte fragments were not counted. 

Sample 1* Sample 2* Sample 3* Average 

Example 3 289 S67 101 - 11 6133 
Control 4 + 4 83 178 9 8 

*average over three tests 

The number of corneocytes liberated after incubation of 
the isolated stratum corneum with the compound of this dis 
closure is much greater than the number liberated in the 
presence of the buffer on its own. 
Test 2 
A 1% by weight solution of the compound of Example 1, or 

jasmonic acid (comparison), was prepared in a PBS buffer 
supplemented with 0.1% of Triton X100. The pH of the 
Solution was adjusted to 7.4. 

50 microliters of test solution or of control solution (PBS 
buffer supplemented with 0.1% of Triton X100) were added 
to each well. Incubation was carried out at 37°C. with stirring 
for 24 hours. 

10 microliters of solution were then withdrawn and were 
placed in a Malassez cell. The liberated corneocytes were 
counted under the microscope. 
The results obtained are as follows, expressed as the num 

ber of liberated corneocytes per microliter, averaged over 
three tests. Corneocyte fragments are not counted. 

Average 
(3 tests per sample, 3 different samples) 

Example 1 26 - 7 
Jasmonic acid 1SS 
Control 93 

Test 3 
A2% by weight solution of the compound of Example 3, or 

2-hydroxy-4-octanoylbenzoic acid (comparison), was pre 

10 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
pared in an aqueous solution containing 50% by weight of 
polyethylene glycol (PEG 8) and 30% by weight of ethanol. 
50 microliters of test solution or of control solution were 

added to each well. Incubation was carried out at 37°C. with 
stirring for 24 hours. 

10 microliters of solution were then withdrawn and were 
placed in a Mallassez cell. The liberated corneocytes were 
counted under the microscope. 
The results obtained are as follows, expressed as the num 

ber of liberated corneocytes per microliter, averaged over the 
three tests. Corneocyte fragments were not counted. 

Sample 1* Sample 2* Average 

Example 3 23 3 - 1 2.52 
2-Hydroxy-4- 33 43 3.53 
octanoylbenzoic acid 
Control 1 - 1 1 - 1 1 - 1 

*Average over three tests 

EXAMPLE 6 

An emulsion was prepared comprising (% by weight): 

190 
13% 
59% 
3% 
3% 
59% 

compound of Example 1 
propylene glycol isostearate 
polyethylene glycol (8 EO) 
propylene glycol 
pentylene glycol 
glyceryl Stearate and polyethylene glycol 
stearate (100 EO) 
ethoxylated sorbitan monostearate (20 EO) O.S90 
ethoxylated (20 EO) and propoxylated (5 PO) 190 
cetyl alcohol 
gelling agent O.S90 
C12-15 alkylbenzoates 4% 
ethanol 3% 
Sodium hydroxide O.12% 
preservatives qs 
Water qs 100% 

What is claimed is: 
1. A method for stimulating epidermal renewal comprising 

applying to the skin a composition for skincare comprising 
(a) a cosmetically acceptable medium; (b) an effective 
amount of at least one entity chosen from compounds of 
formula (I) and corresponding salts thereof: 

(I) 
OH 

(c) at least one adjuvant chosen from a silicone oil, fluorinated 
oil, a gum, a wax, a hydrophilic active agent, a lipophilic 
active agent, a preservative, an antioxidant, a fragrance, a 
filler, a screening agent, an odor absorber, and a colorant, 
wherein the composition is effective for skincare; 
wherein: 
R is a radical —COOH: 
R is chosen from Saturated linear, branched and cyclic 

hydrocarbon radicals comprising from 1 to 8 carbon. 



US 8,481,594 B2 
13 

2. The method according to claim 1, wherein the radical R. 
is chosen from linear Saturated hydrocarbon radical compris 
ing from 2 to 6 carbon atoms. 

3. The method according to claim 1, wherein R is 
—(CH2). CHs. 

4. The method according to claim 1, wherein the compound 
of formula (I) is chosen from 3-hydroxy-2-pentylcyclopenta 
neacetic acid and the corresponding salt thereof. 

5. The method according to claim 1, wherein the compound 
of formula (I) is chosen from an alkali metal salt of the 
compound of formula (I). 

6. The method according to claim 1, wherein the compound 
of formula (I) is chosen from an alkali metal salt of 3-hy 
droxy-2-pentylcyclopentaneacetic acid. 

k k k k k 
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